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TO! SUMEX=AIM EXECUTIVE COMMITTEE
FROM; T, Rimdfleisch

SUBJECT: MINUTES FOR SUMEXwAIM EXECUTIVE COMMITTEE MEETING
{7/30/74) AND CURRENT STATUS REPORT

The following are minytes for the meating on July 30 of
the SUMEX=AIM Execuytive Committee at Stanford Univeraity anmd also
tneluding updates reflecting develooments simce that mesting,
Attendees imcluded Dr, Brewer (NIH), Dr, Amarel (Rytgenms), Dr,
Lederberg (Stanford), Dr, Levinthal (Stanford), Mp, Rindfleisch
(Stanford), and Ms, Carpanter (Stanford), The agenda for the
meeting {s reprodyuced im Attachment {, The diseussioms of agenda
items are summarized below imn the order in which they were
considered,

1) DEDICATION CEREMDNY AND ANNOUNCEMENTS
Dedjcation:

Drs, Lederberg and Brewer summarized plans for the SUMEX=
AIM dedication ceremony to be held {m mid=November, The omewday
session would include morning techmical presentations by the five
initial collaborator projects and am aftermoon session covering
broader poliey iIssues, The tentative main speaker for the
afternoon sessiom was to be Dr, Herb Simon from the Carnegie=
Mellon Psychology Department,

Dr., Lederberg would also invite local! Comgressionmal
leaders with an intepest (n attendinmg,

Subsequent to this meetimng a nuiber of aspects of the
dedicatfon planning have chamged, Becayie of changes In the
federal admimistration, the presemtation of governmemt policy
views and goals related to resource sharing will be made by Dr,
Thomas Bowery, Director of the Division of Research Resources,
Dry Simon is umable to make the keymate address because of
schedyle problems, 1In his place, Dr, Licklider, cuprrent Head of
ARPA=IPTO, has agreed to give am overview of computer sharing
through metworks and {ts importamce to scientidic i{nteractions,

The dedication date is fixed to be November 14,

Announcements!
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We are {m the process of annoumcing the existence of
SUMEX=AIM {m a variety of ways, The prospactus, avatlable fonr
distribytion to intereated peopla, is showm as Attachment 2, An
excerpted version of the prospactys was published in the August
SIGART (see Attachmenmt 3), Dr, Levinthal {s also organizing a
sass{ion a%t =2ha Novamhap 51G3I0 nmasting in Sanm 0i238 %o prazant a
project deseription amd summaries of on~going work by '
collabarating Principal Inmvest{gators, '

2) SYSTEM STATUS AND PLANS
Communicationsy

A symmary of metwork connectiom plans was presented,
Comnecstion to the TYMNET was scheduled to begin inm early Aygust
amd to be complete by late Aygust, A potemtial problem was
forecast {n installing the 2400 baud telephone tine Jinking the
SUMEX node to the main network because of a possible telephone
worker strike,

A The telephone delay did not matertalize and the equipment
was {matalled ands for the most part, debugged during August, The
TYMNET 1{mk has been provisfonally operationa) since early ’
Septembep but a series of {ntermittent hardware problems, software
debugging, and attempts to verity spscified error rate performance
have delayed fully operatiomal statys, These should be solved
shortly,

The adminmistrative guestion of payimg for TYMNET uysage
through the NLM conmtract to achieve thefr favorable rates has been
soived by Dr, Bakep of BRB, SUMEX network usage will fall under
the NLM comtract with fumdinme through an intramagenmecy transfer,

Approval to hook uUp to the ARPANET as a Very Distant Host
was approved {n early Jyly by ARPA~IPTO, The aoproved plan
imclyded puyrchasing am interfoce from BBEN between the SUMEX KI=t0
and a S0 kbit/sec 1ime into tha Stanford Al Lab IMP, The schedule
Was projected to be 69 months for an operatiornal metwank
connection, ‘

The user bandwidth impact of a VDH coenmection as opposed
to a local host conmection has been difficult to quantitate On
the one hand, facilities operating as local hosts seem to
experience average effective metwork bandwidths of 10=15 kbits/sec
=~ well below the 50 kbit/sec VDH link, Onm the other hamd, no
TENEX system has been conmeected as a VYDH before and possible
delays may come from the speed with which the time=sharing monjitor
cam sery{ce matwork interrupts, Such response lapses coyld cause
mes3age retransmissions betweem the IMP and the SUMEX VDH thereby
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redycing the effective bendwidth BB&N has agreed to wopk closely
with ys to minimize these proo1em3 and the intertace has been
slightly redesigmed to include more buyffering to reduce such
overryns, Sych delays, {f a problem, can be el{mi{mated by putting
a PDP~11 matwork {nterface betwasm the PDP=10 and tha natwor's 23
"33 haan oiszyssed fn our praviaus olaamingy, This would seprve
both to eliminate real time {(neteprryot responsa delays ang to otfm
load network service (NCP) overhead from the PDP=i0, In heavy
usagas) this latter compoment canm use 20=30% of the machine, We
will keep the Executive Committee informed of this sityation,

We hava proceedad with the YDH approach amd have orders {n
with BBAN for the intertace and with the Range Measyrement Lab of
Patrick AFB for the telephone limes,

The in{tial plam to 1i{mk to the Stanford Al Lab IMP has
been altered, Takimg into account the time required to {nstall 50
kp{t/see limes amd projected ARPA uses of local IMP ports at SRI,
Stamford, XEROXs ete,y ARPA has prooosed that we connect to a port
on a TIP operated by TYMSHARE, We have agreed to this change as
no obvious disadvantages seem to resylt (TYMSHARE {s hjghly
oriented to reliable service, we are dealing with them relative to
TYMNET services, amd we may have redyndant ARPANET access through
their TIP), ‘

, The current schedule for line and interface imnstallation
is end of December (974, We therefore should be able to begin
experimentation with netwonk operatioms by January 1975,

De Amarel asked if additiomal IN~WATS limes could be
installed {n the {intarim yntil network services were operational,
After di{scussing the various factors {nvolved (added cost,
expected operational date for the TYMNET, current uyser locad, and
system gapacity without 2 swapping device) it was dacided mot to
tncrease the IN=WATS lines {n August, '

Swappimg Storage;

The statys of the swapping deviee was summarized, Digital
Development Corporation has enecounteped serfous techmical problems
{n producing the model A7312 disk system we had crdered,
Expectations as of the July 30 Execytive Committee meaeting were
that the deviece would be installed im August, Additional problems
with mhead crashes prevented this and we have reached an agreement
with DDC to provide altermate swapping storage, based on an older,
mere expemsive technoelogy, {n place of the A7312, This
altermative wil)l provide us eaual or greater capability compared
with the A7312 at no addit{ional cos3t, This new device will be
available in mid November and in the mean time, an {ntenim, lower
capacity, slower device will be installed, The interim devica has
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been installed and {3 operatiomal as of this week (10/5/74), Even
thoygh it {5 Jless capable tham the fi{nal configurationm uill be, a
substamtial improvement {(n performance was observed, The
fabri{cation of the Fimal configuration Is cuyrrently on schedyle,

Svyatan dygmean®aziony

Becayse the VDM ARPANET connmecstion reduces the associated
hardware co3ts over those previously budgetad for the TIP, we
looked at the effeects on system capaci{ty for mew AIM users of
augment{ng varioys componants of the system configuration, The
detai{ls of that study are described {n Attachment 4, Im symmary,
we proposed aygmemting the file system (ysers are already
approaching the available capacity), the core memory, and swapPing
storage, The latter twd additions serve to redyce the overhead in
swanping users {n and outfrem about 30X in a simulated hNigh
paging lead teo about 10%.

A discussion enraued suppoaprting the desinab#l(tv ot
ensyring as much cavacity as possible to mew AIM users, ODr,
Amare] expressed the des{re that propesals syech as thi{s be
distribyted before the meatings sc that more comsiderad discussion
could be held, We agreed with that viewpoint in gemeral byt
explained that the timimg of ARPA's decisi{om orn the VDH (early
July) and the effort required to do the technical studies on
augmentation rationale precluded suych prior distribution for this
meeting,

Dry, Brewer emphasized that BRB wanted to make sure that
SUMEX=AIM allocated adequate reseyrces, other than compyting, to
remote users amd particular]y to "have not" research projects
which are not local to large computing facilities, These
resoyreces include terminals, commynications, and other {nmcidental
help for emabling such users to get started, Ko also stated that
the timing of system augmentatioms shoyld match projected needs,
We pofnmted out that such was the case at present simee very rapld
growth of tha user community could be expected with the opeming of
rmetwork acecess,

The matter was takem under advisement by BRB, moting an
approval by the Executive Camm{ttee to praceed with the
aygmentation, We have sybsequently recefved budget author{zation
from BRB for augmenting the disk file storage and core memory,
Funds proposed for addad swappinmg storage are held {n reserve
pending future apprbval. In addition; a budget of 39,600 has been
allocated for "have not" termimal rentals during the next grant
year, It {s the SUMEX=AIM policy that terminals are NDT gemerally
provided to user groups = only {m cirecumstances where abnormal
fiscal or admini{strative condlitions require {t %o allow new uysers
to get startad,
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Arrangements for Backup and Rellabflity:

Dr, Lederbarg diseussed the desirability of making
arranmgements with other compytpr fazilities for backyp pyrposes or
other mytyal advantage, This may entafl quid pro auo agreemants
im the form of mytyal backup support, scftware exchange, or other
"oapter® apranqgememts, The Committee acknowledged the
desirabil{ty of such agreemants within the charter of the SUMEX
preject and authorized Dr, Ledarbemg to enter {nto appropriate
refationahkips dor tha benefit of the facility,

Language Support;

Interest was expressed imn two additional larmguages for the
SUMEX machine = the Stevens Institute versionm of SNOBOL (SITBOL)
and PL»=1, Dp, Amarel's group has ysed SITBOL extenmsively in
developing the programs at Rutgers and would like to uses {t on
SUMEX, The lease cost of the software is 5400 per year,

Dr. Lederberg indicated that the PL~1 lanmguage may be
avatlable throyugh a development project in West Germany, A groyp
at the Germam Cancer Research Cenmter at Helidelbarg may comvert the
PL=ACME language to run on the PDP=10, Dr, Amarel expressed
interest {n Pi=] as well,

A discussion ensyad on two {ssyes? 1) that SUMEX has
limited resources and cannot peoperly support a long Tist of
languages, and 2) that the meedless proliferation of lanmguages
impades software exchanga, It was pointed oyt that thers wape
virtyes in uysing several lamguages in that each had stramgths
which could be exploited amd that having various language
processors available facilitated impoprting software ysimg those
languages, There was an acknowledgement that SUMEX resoureces are
limited amd a suggaestion that Rytgers take on some of the language
maintenance, Dr, Amarel {ndicated his resources were l{mited as
He“;

Tt was agreed that SUMEX would attempt to brimg up SITBOL
as possinle with available resources, The gemeral questiom of
support J‘or other larmguages and software systems withim the SUMEX
cammunity will be cons{dered at ltater meetinga of the Executive
and Advisory Committees, '

We have subsequently obtaimed a provistfonal copy of SITBOL
and brought ¢ yp mder TENEX, A number of file access problems
were encountered which require sourzes programs to yndepstand, MWe
are {n the process of obtaiming these,

Jerry Feldman!s group at the Umiversity of Rochaster has
suggested that BB&N!S version of BCPL is 2 good system ppogramming
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language and would let uys bring yp a number of programs that BB3N
{s developing, We are lookimg into the possibf{lity of obtaiming a
copy of BCPL

3)  RESOURCE ALLOCATION POLICIES

It was poimted out that the meed for allocation policies
for the var{ous consumable resources of SUMEX weuld be eyident
shortly, particularly as more amd more new user grouds coms on,
Specifically {t was noted that the file system capaefty was being
comsymed by onm]ine ¥{les and that evem with the propoesed
augmentations, allocations to the various projeets would have to
be macde and enforced, This {s true of other resources as wel)
(esgsr CPU cycles) although disk storage {s most noticeable at
present,

A tenmtative policy statement (Attachment 5) was
distributed as a plam to contrel the yse of file space within
allocat{on boyndaries, Little discussion followed because of
meeting time limitations othar than to note that other facilities
(e,3,s USC~1SI) were {mposi{ng various forms of access Jimjtation
(general users, message=~only users, etc,), A fyller discussionm of
resaurce allocatiom nolicies was deferred unti) a later meating,

4) NEW USER PROJECTS

A number of projects with potential Al relevance have
emerged from the Health Mampower Act (769+A) proposals, Dr,
Levinthal presented synopses of the matyre of the varioys projecta
with discussi{on following on their relevance to SUMEX=AIM, A

symmary of the dispositiom of the 5 mrojects considered Is givan
helow}

a) Der, QOrthner, Geo, Washinmgton Univemsity
Project Objectives =

Develop a minm{ network computer system and apply it to
developin a gemeral phys{ological model,

Committee Disposition =

It was agreed that the oroject as currently conatityted
does mot fall within the workimg defimitiom of AI, BRB will
send Dp, Qrthner a copy of the SUMEX=AIM prospectys notimg that
the prooosal must be rezast to be eligible for SUMEX,
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o)

¢)

d)

e)

Dry Satinr, Mt, Sinai Hospital (New York)
Pralags O9lagtivaz =

Collahoration with Dr, Amarells glaycoma and eye
disease d{agnosis project,

Committee Dispositiom =»

Dr, Safir wil} be a yser of the SUMEX faeility under
Dry, Amarel!s auspieces,

Dr, MeCormicks Uniyerstty of Ill{nois at Chicage Circle
Project Oblectives =

Imolement an effective computi{ng support system for the
Untversity of Illinois Eye Clinfe {nmclyding patient data recard
aytomation and developing diagnostie ajds, The system wil}
imeclyde mini~computer pecord mamagement using efficient
switghing theory cover algoprithms to implemant pattern matehing
proeceduraa,

Committee Dispositijon =

_ This project has Al componments which will likely grow
with time, BRB wi{ll! encourage Dr, McCormick's people to
interact with Dr, Amarel!ls grouo!s work preparatory teo a later
tformal review as an {ndependent project,

Dr, Popley University of Pitesburgh
Project (ObJectives =

Expand and validate the data base {n the DIALUS system,
{mproving {ts humam {nterface and testimg {ts utili{ty rore
extemajvely, DIALOG simylates the {mferential process:s of
diagnos{s within a "disease tree" data strusture {ncluyding a
taxomomy of diseases amd the likelihood of symptomatice
relatfonship to underlying disease,
Committee Disposition =

BRB will {nvite Dr, Pople te gat in touch with SUMEX
personne) to plam details of his use of the facility,

Orsy Gorery and Schwartzy MIT
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Project Objectives =

Nayal

32 tha Yhasay of

glimiaal

PAGE 8

a3 riam ipsluding 2

gimulation of expert histopry takimg (data colisetion,
diagmostie inference;, yse of uncertain inmformation, a2te,),

representation of clinical
making, and the apmplicatiom of common senss,

knawledge,

modal»hased daszision

The woprk would

Use goalmdirected pragnamning lamgyages umdepr developmant at

MIT,

Committes Disposjtion =

BR3 will emcourage Dr, Gapry to stay {nformed of SUMEX

and to cooperate with AIM geals,

It {s umctear at presemt {7

Gorry will get his ownm machime rasources as provosed oF may
become a direet SUMEX yser,

At present Dr, McCormick!s group anmd Dr, Pople are
actively using the SUMEX system,

5) AIM ADVISQRY GROUP

Dry Amarel

reported that he had comtacted the previously

discyssed 1{st of camdidates fopr membarshi{p on the AIM Advisary
Groyp and that he has recaived a high rate of acceptance, The
tentative mambership {neludesy

Dry Amare!

Dr, Fe}genbaum

Dr, Feldman

Dre Bobrow

Dry, Reddy
Dry Lindberg

Dr, Abelsen

Dr, Satie

Rutgers Unmfversity

Stanford Unfversity

Univérsity of
Rochester

Xepox PARC

Carnegie-HPllon
University

Uni{vepsity of
M{ssoyri

Yale Umiversity

Mty Sinai Hospita)

Al Research
Al Researeh

Al Research

Al/Systems Researech

Al Research
Med{cal Compyting

Secial Psaychology

Ophthalmology
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A number of othar candidates were discussed to broadenm the
seientifia comtac? of the Advigary Group, Saacifiesally,
mamparshisy for Dr, Mimak%y {AI) at MIT and D», Coray {Cheniatey)
at Harsvard wesa2 provosed, These comtacts will be pursyed by Dp,
Amarael _

‘ Exeeytive Committee mambers uynamimoysly approved the
propased Advisery Group membership and auythorized Or, Lederberg to
send ou? formal letters of {myitation %o the nominaes, These
letters have been sent,

Dry Amarel agread to serve as temporary chairman of the
Advisory Groyp foPr its early organizational phases byt requested
that a permaneat chairman be elected by the greup as soon as
possible, That person would represant the Advisory Group om the
Executive Committee,

o It was anreed that Advisory Group members should be asked
for nomimal 3=4 year commitments with | opr 2 rotatioms eaeh year
to provide group comtinuity, Dr, Minsky!s commitmenmt ecoyld be
1imfted to | year ¢ that would make him more willing to
particioate, ’ ’

{Added note; Dr, Lederbergls formal letter of invitation
spec{fied Just one yerar as the term of appointment as we had not
yet spacidi{ed the protceol for rotation, It is expected that
Advisory Group members will be teld imformally about the rotation
schama and that this will be {(mplemented through spec{fied annual
reappointments, J1]

~ The first neeting of the Advisory Group will be scheduyled
aroynd the time of the SUMEX dadicatiom ceremony,

6) EXECUTIVE COMMITTEE ORGANIZATION

. Dp, Amare) rajsed the genera) questionm 07 the SUMEX=AIM
committee organization and specifically the relative roles of the
Executi{ve Committee and the Advisery Group, It was agreed that
the Exeecytive Committee was directly responsible for making
decis{ons on the allocation of SUMEXwAIM reseurces, user project
authori{zation, and establi{shing poliecy guidance for the
development of the SUMEX=AIM half of the resourcge,

The Advisory Group advises the Execytive Committee on
SUMEX®AIM priorities inciuding the active promotion and
reeru{tment of mew projects and the screening of proposed mew
applications,
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_ Dry, Lederberg agreed to serve as chafirman of theExecyutiva
Committes and to bz responsible for {mforming ysera of tha resylts
of Exeeutiyy Lommitias aztions,

7} AIM WORKSHOP PLANNING

Dr, Lederbery prasemted a slight revision of the AIM
Workashop Mamagement Plam propesad by BRB, The revisions ware
minor 2o make the Warkahop Plam comsistent with the SUMEX=AIM
mamagemsnmt plam, Dr, Amare} questiomed the need for a workshop
management plany given {ts allecated $25,000 bydget, It was
agreed that the propossed plam was mot very slaborate and served to
make clear the relative responaibilities of ¢he various groups

PmumYuaa Thao Funeiidbliuam FPammistan nasaambad abha mia madd dd
TTIVW (Vg A€ CAGLYIIVE LOMRITIEs 3CLOPIea tng plavl qa megITie

by Dr, Lederberg,

Dr, Amarel reported on the very sarly workshop plamning
under way, He §s accumulatimg imformation from earlier workshops
held a2 Carnegie=Mallom and Washimgten Un{versity om other
subjects to petter take advamtage of lessons lzarnac there, A
tentative plan {meludes an agenda fop aboyt 30 invited people over
T=10 days, These people will combine Al pzobple, rorm=Al ecampyter
scientists, medical people, etc, Separate sess{ens may be
necegsary {n arder to ta!loa sybpragrams to the interests of a
diverse group of attendeasas (biochamises, ophthaimologists, etc.),
The theme of the workshep will be "Knowledgembased Syatems {n
Biomedicime™ and §t will be held at Rutgaers,

8) FUTURE MEETINGS

The meeting was adjourmed with the raxt session to be
arranged by the chairman, Dr, Lederberg, The mext meeting will be
scheduled around the time of the dedication ceremomy after the
Advisory Groyp meets, ' )
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AGENDA
SUMEX-AIM Executive Committee Meeting

July 30, 1974

Svstem Status and Plans

Swapping storage (DDC)
TYMNET

ARPANET

Proposed augmentations

Allocation Policies

File storage
CPU
Accounting

Health Manpower (769-A) Al-relevant Projects

Executive Committee

Select AIM community member

AIM Advisory Group

Define membership

Plan organizing meeting

SUMEX Dedication and Announcement

Oct/Nov dedication plans
Prospectus
SIGART announcement

AIM Workshop

Review management plan
Plan first workshop
Time

Theme: '"Applications and skepticism of AT in Medicine"

General Discussion and Meeting Schedule
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SUMEX~AIM PROSPECTUS

*)

INTRODUCTLON AND OBJECTIVES

In partnership with and with financial support from the
Biotechnology Resources Branch (BRB) of the Division of Research
Resources, National Institutes of Health (NIH), Stanford
University is developing and operating a National Shared Computing
Resource to explore advanced applications of computer science in
health research. The SUMEX (Stanford University Medical
Experimental Computer) facility, under Professor Joshua Lederberg
as Principal Investigator, is national in scope in that a major
part of its computing capaQity will be made available to
authorized research groups throughout the country by means of a
communications network. There are two main objectives of the
facility: 1) the specific encouragement of applications of
artificial intelligence in dedicine (AIM) and 2) the managerial,
administrative, and technical demonstration of a national shared
technological resource for health research.

The emergence of more economical technologies for data
communications allows a liberation from geographically organized
facilities in favor of the concentration of functionally
specialized capabilities at different sites. In addition to the
economic advantages of resource sharing, a closer interaction
between diverse research efforts 1s expected to promote a more
systematic exchange of research products and ideas. This 1is
particularly true in computer science where technical complexities
have tended to encourage the development of relatively isolated
groups, each pursuing a line of research and program development
and making limited use of the working programs available from
others. The SUMEX-AIM project seeks to lower these barriers in
the specific area of artificial intelligence applied to health
research. Indeed, nultilateral community-building rather than
unilateral service 1s the project’'s essential mandate.

YARTIFICIAL INTELLIGENCE™ RESEARCH

The term "artificial intelligence" (AI) is applied to
research efforts aimed at studying and mechanizing information
processing tasks that have generally been considered to require
human intelligence. The current emphasis in the field is on
efficient acquisition and utilization of material knowledge, and
representation of conceptual abstractions in problem solving
processes. Al systems are characterized by complex information
processes that are, to a large extent, non-numeric, e.g., graph
searching and symbolic pattern analysis. They involve procedures
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whose exegcution 13 controlled by different types and forms of
knowledge about a given task domain, such as models, and fragments
of "advice" in the form of systems of constraints or heuristic

rules. Unlike conventional algorithms commonly based on a well-
tailored method for a given task, ALl procedurss tyoilcally usz a
mulbtliplielty of wethods in & hignhiy conditional manner - depending

on the specifie data in the task and on a variety of sources of
relevant information.

For example, an AI system for data interpretation would:
assist a user at a higher conceptual level than the application of
a numerical algorithm for curve fitting by suggesting and
evaluating analytical expressions to matech the data. Thus it may
include deciding what model best describes the data source and
what actions to take as a result. Such a model would be based on
the data 1ltself and on other pieces of information which may be
relevant to constraining a solution. 1Inherent in these processes
are a store of general symbolic knowledge about the problem domain
describing what is fact, what is reasonable and unreasonable, and
what solutions have worked in the past. Using an ability to
communicate effectively with the problem data source and a human
user, the programs might examine the knowledge base to construct
and test plausible explanations of a particular set of data and to
project and decide among subsequent alternative courses of action.

This type of "intelligent" assistance by computer program
is perhaps best illustrated by a number of examples taken from on-
golng research efforts identified as initial users of the
facility. The DENDRAL project at Stanford is aimed at assisting
the biochemist in interpreting molecular structures from mass
spectral and other chemical information. In cases where the
characteristic spectrum of a compound is not catalogued in a
library, these programs carry out the rather laborious processes a
chemist must go through to interpret the spectrum from "first
principles.” By symbolically generating "reasonable" candidate
structures from hints within the spectrum and a knowledge of
organic chemistry and mass spectromz2try, the program infers the
unknown structure to be the one which best explains the observed
spectrum. There is no direct algorithmic path available to
determine such a molecular structure from the spectral data - only
the inferential process of hypothesis generation and testing
vwithin the domain of reasonable solutions defined by a knowledge
of organic and physical chemistry.

This process, as implemented in the computer, 1is a
simplified example of the cycle of inductive hypothesis -~
deductive verification that is often taught as a model of the
scientific method. (Whether this is a faithful description of
contemporary sclience is arguable; and how it may be implemented in
the human brain is unknown. In any case, these are useful leads
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rather than absolute preconditions for the pragmatic improvement
of mechanized intelligence for more efficient problem solving.)
The elaboration of these approaches as deeply as we can with
existing hardware and software technologles is the most promising
approach to enhancing the application of the computer to the
vaguely structured problems that dominate our task domains.

A project related to DENDRAL, carried out in collaboration
with the University of California at San Diego, seeks to infer the
structures of complicated proteins from x-ray crystallographic
data through a similar paradigm of hypothesizing reasonable
structures and testing their ability to explain the observed data.

Other projects at Stanford and Rutgers University seek to
. assist experimentally in diagnosing disease and suggesting
treatment. In these cases the input data are clinical symptoms
and physical and biochemical measurements and the knowledge domain
is the physiology and pathology of various organ systems as well

as the effects and interactions of courses of treatment. Current
applications of this work are in the areas of infectious diseases
and diseases of the eye. Long term applications of these types of

computer programs might be to consolidate and reconcile the
knowledge from a diverse group of experts or to enable more
effective treatment of disease in locations that lack access to
specialized expertise.

Other examples, in areas of psychology, are aimed at
building and testing complex models of human ceocgnitive and
affective processes. Programs are being designed at Stanford to
simulate paranoid or other behavior patterns in response to
natural language discourse. Embedded in such programs are a
general symbolic model for the behavior type and an ability for
natural language communication. In response to a human user, the
program seeks to understand input discourse in terms of the
behavioral model and to produce appropriate English language
sentences in response. Applications of this work may be to
improve our understanding of particular behavior patterns by
systematizing the characteristics of models which emulate them or
to assist in training medical students in psychiatry.

A system is being developed at Rutgers which takes as an
input a soclal episode, i.e., an account of a sequence of actions
involving the interactions of several persons within some social
context, and it generates an interpretation of the episode in
terms of intentions and reasons that might have motivated the
persons in the episode to perform their actions. This system is
based on a model consisting of a body of rules of belief (about
specific people, actions, and motivations) and a strategy of
interpretation. Applications of the system may be in improving
copmmunication processes such as the psychiatric interview.
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These examples are given for the purpose of conerete
illustration of the types of problem areas we seek to explore.
They are not intended to bound the domain but rather to stimulate
new ideas along the lines of "intelligent" programs with medical
applications. These terms are not precisely defined at this tinme
and our obJjectives might better be phrased in terms of "advanced
computer science concerned with mechanized theory formation and
problem solving in medical research and practice." We will
emphasize the past achievements of Al-oriented and Al-labeled
research in providing facilities for further advances such as
symbolic knowledge representation and manipulation, concept
formation, problem solving, learning, and natural human
communication (e.g. language, speech, vision, etc.).

MANAGEMENT AND USER QUALIFICATIONS

The SUMEX-AIM facility is community-oriented and its
organizational structure is being established to emphasize user
support and interactions among user groups. The following
summarizes the overall structure as it 1is tentatively constituted.
Additional detail will be provided as appropriate, giving specific
information about how prospective users may gain access to the
facility.

The user community is divided for administrative purposes
into two groups: 1) those at the Stanford Medical School (local
to the facility) and 2) those elsewhere in the country and at
Stanford. The facility resources (computing capacity and
manpower) will be allocated in equal portions to these two groups.
Stanford Medical School users will be qualified for access to the
facility by Dr. Lederberg in his capacity as Principal
Investigator for the SUMEX grant. The national user group will
gain access to and be represented in the design, develcopment, and
allocation of the facility resources through an advisory group for
a national program i1n Artificial Intelligence in Medicine (AIM).
The AIM Advisory Group will consist of members at large of the AI
and medical communities, facility users, and the Principal
Investigator of SUMEX as an ex-officio member. A representative
of the NIH-BRB will serve as Executive Secretary. It will advise
the AIM Executive Committee, whose responsibility is to give
overall direction to the national AIM program. The AIM Executive
Committee consists of the Principal Investigator of the SUMEX
Project, the Principal Investigator of a series of workshops on AI
applications in medicine, a representative of the NIH-BRB, and a
representative of the AIM Advisory Group.

Besides its charge to review potential uses of the SUMEX-
ATM facility, the AIM Advisory Group will advise the AIM Executive
Committee on the allocation of funds needed to assist in
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interfacing recommended new users. The SUMEX-AIM compubting
resource will be made available to qualified users without any
charge, which of course entails a careful review of the merits and
priorities of proposed applications. At the discretion of the
advisory group, attendant communication and transportation costs
to allow specific users to gain access to the facility may be
covered as well.

Qualificaticons for new users and the details of AIM
assistance to users will be more specific at a later time. In
general terms, however, potential users will be judged on the
basis of:

1. The scientific interest and merit of the proposed
research.

2. The relevance of the work to the AI approach of SUMEX-AIM
as may be indicated in part by the need for the specialized
SUMEX facilities as opposed to other computing alternatives.

3. The prospective contributions and role of a user in the
community, e.g., developing and sharing new systems or
applications programs, sharing use of special hardware, etc.

y, The user’s capability and intentions of operating in a
community-effective style for mutual advantage. Besides the
programiing innovations that some users may be able to
contribute, all are expected to furnish expert knowledge and
advice about the existing art in the fields relevant to their
special interests.

The overall objective will be to promote Al applications
of high scientific merit among an extensive group of competent
users, consistent with maintaining a responsive and productive
computing environment. The initially approved loading is
estimated to be about 30% of the total SUMEX-AIM capacity, leaving
a substantial capacity for new research groups to enter at this
time.

TECHNICAL CAPABILITY

The computer facility, consisting of a Digital Equipment
Corporation model KI-10 central processor operating under the
TENEX time-sharing monitor, is scheduled to be available in a
limited fashion in June 1974, and to be fully operational in
September. The system will have initially 197K words (36 bit) of
high speed memory; 1.3M words of swapping storage; 40M words of



July 3, 197h4 PAGE 6

“tsw gtorage; 2 G-~traclk, 80C bpi iadustry-compatible tape units; 1
dual DEC tape unit; a line printer; and communications network
interfaces providing user terminal access. At the present time
the choice of a communications network approach is being
finalized. However, specialized users will in any case find that
the communications costs are small compared to the value of access
to the system. This hardware complement may be expanded in the
future based on available funding and justified user community
needs.

Software support will evolve from the basic system as
dictated by user research goals and requirements. Initially
available programs will include a variety of TENEX user, utility,
and text editor programs. Major user languages will include
INTERLISP, SNOBOL, SAIL, FORTRAN-10, BLISS~10, BASIC, and MACRO-
10.
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INFORMATION CONTACT

For further information about the SUMEX-AIM project or to
discuss potential research applications, please contact:

Dr. Joshua Lederberg

SUMEX-AIM Computer Project
Stanford University Medical Center
Stanford, California 94305

(415) 497-5801
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STANFCRD 1S SITE FOR MEDICAL Al COMPUTER — SUMEX

A five-year NIH grant of §2.75 million has been awarded to
Stanford University Medical School to establish the first shared
national Al computar facility for medical research. Funded by the
Biotechnology Resources Brancth of the Division of Research
Resouces at Nin, the facility will be known as SUMEX - Stanford
University Meadical Expsrimental Computer - and directed by Dr.
Joshua Ledsrberg, Professor and Chairman of the Department of
Genelics.

Initially, SUMZX wiil consist of a TENEX PDP-10, scheduled to
be fully operational in the early Fall and throughout the country on
a time-shared basis over a computer-communication network. The
two main objeclives of the SUMEX program are (1) the specific
encourazement of applications of artificial intelligence in medicine
(AIM) and (2) the managerial, administrative, and technical
demonstration of a national shared technological resource for health
research.

The emergence of more economical technologies and data
communications allows a liberation from geographically organized
facilities in favor of the concentration of functionally specialized
capabilities at different sites. In addition to the economic
advantages of resource sharing, a closer interaction between
diverse research efforts is expected to promote a more systematic
exchange of research products and ideas. This is particularly true
in computer science where technical complexities have tended to
encourage the development of relatively isolated groups, each
pursuing a line of research and program development and making
limited use of the working programs available from others. The
SUMEX-AIM project seeks to lower these barriers in the specific
area of arlificial intelligence applied o health research. Indeed,
multilateral community-building rather than unilateral service is the
project’s essential mandate.

More particularly, SUMEX will be concerned with mechanized
theory formation and problem solving as it occurs in both medical
research and practice. It hopes to advance iraditional Al subject
areas such as symbolic knowledge representation and manipulation,
concept formation, learning, and natural human communication as it
relates to medicine.

Scientists who have been identified as initial users of SUMEX
include Dr. Saul Amarel of Rutgers University, who is directing
sevaral projects in Al and biomedicine such as developing diagnostic
aids for diseases of the eye and studying human communication
processes in psychiatry, Drs. Stanley Cohen and Stanton Axline of
Stanford Medical School planning strategies for the diagnosis and
treatment of infecticus diseases, Dr. Kenneth Colby of the Stanford
Al project with PARRY, Drs. Edward Feigenbaum and Carl Djerassi
continuing on DENDRAL, and Dr. Stephen Freer of the University of
California at San Ciego seeking lo infer protein structure from
x-ray crystallographic data.

Managemant

The user community is tentatively divided for administrative
purposes into two groups: (1) those at the Stanford Medical School
(local to the facility) and (2) those elsewhere in the country. The
tacility resources {compgting capacity and manpower) will be
allocated in equal partions to these two groups. Stanford Medical
School users will be qualified for access to the facility by Dr.
Lederberg in his capacity as Principal Investigator for the SUMEX
grant. The national user group will gain access to and be

represznted in the design, development, and allocalion of the
facility resources through an advisory group for a national program
in Artific.al intaliigence in Madicine (AIM). The AjM Advisory Group
will corsist of members at large of the Al and medical communities,
facility users, and the Principle Investizator of SUMEX as an ex-
officio member. A representative of the NiH-BR3 will serve as
Executive Secretary. It will advise the AIM Execulive Commitiee,
whase responsibility is to give overall direction to the national AlM
program. The AIM Executive Commiltee consists of the Principal
Investizztor of the SUMEX Project, the Principal Investigater ot a
series of workshaps on Al applications in medicing, a representative
of the NIH-BRB, and a representative of the AIM Advisory Group.

Basidas its charge to review potential uses of the SUMEX-AIM
facility, the AIM Advisory Group will advise the AIM Executive
Commitice on the altocation of funds nzzded to assist in interfacing
recommended new users. The SUMEX-ALDM computing resource will
be mads available ta qualified users without any charge, which of
course entails a careful review of the merils and priorities of
proposed applications. At the discretion of the adwvisory group,
attendant communication and transportation costs to allow specific.
users to gain access to the facility may be covered as well.

User Qualifications

Qualifications for new users and the details of AIM assistance
to users will be more specific at a later time. In generai lerms,
however, patential users will be judged on tne basis of:

1. The scigntiﬁc interes! and merit of the proposed research.

2. The relevance of the wark to the Al approach of SUMEX-AIM as
may be indicated in part by the need for the specialized SUMEX
facilities as opposed o other computing alternatives.

3. The prospective contributions and role of a user in the
community, e.g., developing and sharing new systems or
applications programs, sharing use of special hardware, elc.

4. The user’s capability and intentions of operating in a community-
effective style for mutual advantage. Besides the programming
innovations that some users may be able to contribute, all are
expacted to furnish expert knowledge and advice asbout the
existing art in the fields relevant to their special interests.

The computer facility, consisting of a DEC model Ki-10 CPU
operating under TENEX, will have 197K werds {36 bit) of high-speed
memory, 1.3M words of swapping storage, 40M words of disk
storage, two 3-track, 800 bpi industry-compatible tape units, a dual
DEC-tape wunit, a line printer, and communicalions-network
interfaces providing user lerminal  access. The  initial
communications network will be TYMNET, although SUMEX is also
expected to be available as a remote host over the ARPANET at a
later time. '

Software support will evolve from the basic system as dictated
by user research goals and requirements. Initially available
programs will include a variety of TeNZX wser, ulility, and text
editor programs. Major user-languages will include INTERLISP,
SNOBOL, SAIL, FORTRAN-10, BLISS-10, BASIC, and MACRO-10.

Informaticn Contact

For further information about the SUMEX-AIM project or to
discuss potential research applications, piease contact:
Or. Joshua Lederberg
SUMEX-AIM Computer Project
tanford University Medical Center
Stanford, Ca §4305
{415) 437-5801
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RECOMMENDED SYSTEM AUGMENTATIONS
AITHIN FIRST YIZIAR BUDGET

The inftial SUMEX computer configuration ©lan, aporcved by
the AIM Executive Committee {n November 19573, was a compronise
between the technical demands of establishning an effective
community Al comouting factlity and the budget constraints jmposed
by Council], within the projected buzget at that tire, we
attemptea Yo balance the configuration in terms of availabhle file
spacey core size, and swapping storage,

As discussed at earlier Executive Committee meetings,; ARPA
Fas found it necessary over the past b6 months to reconsicder its
volicies as they relate to ARPANET expansion angd use by reon=D0OD
agencies, The resuylt of these deliperations has been a decision
in early July by ARPA that SUMEX can pecome a Very Distant Host
(VDH) on the ARPANET rather tnan a3 new TIP node as im{tially
planned, wWe have revised the earlier retwork plar to implement a
VOH interface and to augment the interim lime scanner capagity to
handle local terminals (previously to be handled by the TIP), we
are also in the process of {nterfacing to the TYMNET im order to
nrrovide low bandwidth terminal support on 3 broader geographical
and administrative basis than is afforded by the ARPAMET at the
present time,

Some reductions in first year costs have resulted from the
reconfiguration and delays {n inplementing the ARPANET connection,
These include delaved project staffirg, delaved operational
statusy and reduced commynications fees as well as the {nherently
lower cogt of the VDH connection, Tre overall reductions amount
te approximately 3142,000 and afford the cpportunity to reconsider
other aspects of the machine canfiayuration to give a larqer
caracity to better meet the needs of the AIM cormmunity,

Whereas the JUMEX facility is Just coming to a fully
operational state, w2 can project a number of areas where
auamentation would bn of henefit to system perfcocrmance, These
nrofections are hase: on observarions of currert SUMEX uytilization
as well as experiments om a KA~TENEX system at the Institute for
Mathematical Studies {n the Social Sciences (IM355), The IMSSS
machine allows a more parametric measurement of performance
sensitivity to hardware changes hecause {t has a larger
configuration from which the effects of reducing various cecmoonent
capacities can be observed, The following summarizes these
recommendations,

FILE SPacE
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Even in these early stages of SUMEX noa2ration, 1t %as
tacome clear that the file svstem capacity will be a limiting
factor to AlM community expansion, This gerives from the
interactive natuyre of the TENEX system making on=line files
essential, the large fijes invelved in Al program {mages, and the
targae data files currantly in yse and excected increasingly as
13ta base~oriented AIM projects ars identified, The cavacity of
tne current file svstem {35 Ppot vet fully utilized and we have
itssued only verbal reauests to econcmize on file soace, However,
the trend toward early consumption 0f the file capacity is cleanr
as summarized by recent file utilization statistics,

Out of a total of B1,200 available pages (4 RP=03 disk
drives)s the following are averages of the space in use including
atl system and user directories:

Mid=June U47,500 pages
Late June/early July 53,C00 nages
Mid=July 52,000 pages
Late July 524000 pages

We have developbed a policy statemen? on file space
allocation and control which {s attached., In this policy, current
data on disk reguyirements for various aspects of the system and
Usepr projects are intearated to allocate the overall available
space (81,200 pages):
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I. TEMEX/AIM 3SYSTEM (commaon to both SUMEX-SUMC and
-a1M) '

Cperating Mopitor S+900 pages

Siupporting Direct,
(lamg,s libys, etc,) 10:000 pages

ATM management and
SiUMEX staff 10,009 oaqges

File systam reserve
for temporary
overflows 6,200 pages

TOTAL 31,200 pages
I, SUMEX=SYUMC lsers

TOTAL 25,000 pages

IITI, SUMEX=AIM Users

TOTAL 25,000 pages

BP R R W S AR NN WS WS e e W

81,200 pages

Among the inmjtial SUMEX=SUMC orojects (DENDRAL, Protein
Structure Modelling, MYCIN, and various nilaot sfrorts)
approximately 17,520 pages are {n use, On the SUMEX=AIM side only
8,000 pages are allocated because delays in network connections
Rave precluded Or, Amarel's and Dr, Colby's arouns from actjvely
Using the system,

Based on these data, we recommend adding 4 more drives
(81,200 pages ~ this is also the limit of tne nurpcer of drives
which can be put orm the existing controller) to auament the SUMEX=
KIM component of the file system, This would provide room for an
additional B=16 projects at 5,000~10,000 pages per project, At
513,000 (plus tax) per drive, the total cost for this augmentation
would be $5%,120,

MEMORY AND SWAPPING STORAGE
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The cperationral status of the SUMEX KI~TENEX syster has
heen approaching “routine® since May for the local community
primarily, QOver this period we have begun to collect statistics
on tha performance of the syStem but note that swapping fs
imelemented om a3 provisional, {nherantly inefficient basis con the
movina head file system disks, & sample of these cdata is shown in
Ficure 1., During the prime time showns the system load was 10-~14
Jehs ingluding 2 or 3 LISP users and niscellaneous EXEC, editor,
and private program jobs, FPlots are shown in Figure { of the
nercent time allocated to running user programs and the percent
tiwa sangsyumad fn sSvystem Syerhead (waiting for naagzs to be swaonped
im and aut to make a proaram rurnable, managing core allocations,
and handling page fault trapsl), [t {s significant to note that
thne overhead consumes on the average about 35% of the machine
undar this load and Ip excess of 60% at times, This is
pradgarinantly a result of /70 waits on the relatively slow disks
used for swapping, Ouring this period, the maximum demand for
swapping storage was 1750 pages,

A dramatic improvement in efficiency is expected when our
pernanent fixed head swapping device is installed in August, but
tnese data rajse obvious auestions about the system capacity which
will be allocatabla to adaitional usar precjects. In conjunctijon
witnh Mr, Rairer Schulz of the Stanford IMSSS facility, we have
collected a oreliminary set of data illustrating the relationship
petween system overhead and hardware configuration, The IMS5S KA=
TENEY facility was used because they have a .total configuraticn of
256 K wWords of memory and a large swapping drum in opepation so
that by limiting esach of these paramaters, we could evaluate the
overhead under a "standard" load, The results of this exoeriment
are shown in Table 1,

At oresent, the SUMEX machine is operating in a
confiquratiom similar to box 5 in Tabple 1| and with the
installation of the swapping device will operate somewhere between
boxes 1 and 3, (Note that the amount of virtual address soace
overflowing the "irum" determines the relatiornshio of box 3
between toxes | and 5), The interaction between overhead,
configuration, and Job mix 1s complex, Witmess for example, some
data not shown in the Table, By adding 2 190 oane Jobs to the 4
200 page jovs im btoxes 3 and 4, the overhead in box 3 {s lowered
wihile that in box 4 is raised, Nevertheless, several general
relative trands can be noted, Increasing the speed 0f swapping
storage reduces system overhead by reducing the I/0 wait time for
maoving panas in and out of memory, Increasing memory size also
reduces the overhead by allowing more working sets to be resident
simultaneously thereby givinmg more candidate jebs to be prun while
waiting for pages to be swapped for other joks,

It must be nmoted that the Jnbs run §in this test simulate
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the effects of simultanaous very larnoe jobs, Iin general there
will be a spectrum of job sizes whicns will tend to reduce the
overhead in all configurations (more working sets resident), On
the othar hangd, the overhead estimates for swancinmg off of moving
nead disks are low because no data files were {n use during the
tast thereny necessitating fawer time=consuming head seeks than
would be encountered normally, Also the test programs addressed
theipr arrays seauentially so that large blocks of pmages would tend
to be saquentially resident on disk, Thus in swaoping programs in
and out, less seeking would be required than mormal,

From these estimates of relative system cveprnead as a
function of configuration, 1t is clear that substantial gains can
e made by adding memory to the svstem and bv cuaranteeing enough
capacity so that paging occurs off a fast, fixed hoad device.

This relative overhead can be reduced from something in excess of
30% (box 3) to something in excess of 11% (box 4) by adding memory
and from greater than 11% to about 8% by addina more swapecing
storage, The improvement in efficiency by adding swapping storaae
wotyld in fact be more thanh {s apparent from the above data, taking
into account the additional jnefficiencies involved in more
randomized disk seeks, Note that on the day data were taken for
Figure 1, the maximum swapoing space {n uyse was 1750 pages, The
fixed head swaoping device we are getting will have a capacity of
2h00 pages, Thus, in normal operating circumstances the
orooability that swavping storage will overflow to the slower
moving head disk is real,

Evern for a 100% efficient systems the number of ysers
which canr effectively be accommodated is limited by the respopse
time for each uyser given rouaghly by a subdivision of the CPU
capacity between the total number of ysers, It is very hard to
pin down this number at oresent bhecause it will depend on the
rature of the Jjobs in execution, In tne grossest termsy, we might
expect one limjting complement of users to be on the order of 3=10
LLISP jobs (390=420 pages each) and 20 smaller jeobs (50=100 pages
each) for a tota! of something over 4000 pages of address space in
Use, This wouyld clearly overflow the 2600 page swapping deyice,

For the ayove reasons, even though the firm Jimits of the
current machine comfigyratiaon have not been reached by existing
user commurity demands, augmentations of the system memory ana
swapoing storage would be beneficial to the AIM mission {n
allowing a larger community of projects to particicate, Within
the first yvear budget allocation, 64 K words of fast memory can he
added (350,000 plus tax) and the swaoping storaqge doubled (337,600
plus tax), Rased on the relative data in Table {, these
additions, while costing about 10% of the overall facility, may
free up acoroximately 20% of the machine capacity from overhead,
This extra capacity {s signifigcant in terms of added AIM user
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supsort, e tharefore recommend these augmentations imn addition
to the file system expansion discussed orsviously,

The total ayamantations can be accommodated within the
exvected first year budget underrury

File storage 355,120
Memory 353,000
Swacping storage 339,850

LR R W ¥

TOTAL $147,970
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Table 1

System Overhead as a Function of Configuration

Memory

196 K

256 K

All "drum"

(fixed head)

9 x 100 pages: 6%

4 x 200 pages: 16%

9 x 100 pages: 47
4 x 200 pages: 8%

4 x 300 pages: 24%

Part "drum" /

Part "disk' **

7
9 x 100 pages: (11%)*

4 x 200 pages: (33%)*

e
9 x 100 pages: (5%)*

4 x 200 pages: 11%

All "disk"

(moving head)

/i////
9 x 100 pages: 17%

4 X 200 pages: 51%

9 x 100 pages: 6%

4 x 200 pages: 15%

* Estimated by interpolation because actual measurements were not available

%% The drum space was limited to 450 pages with any overflow moving to disk
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SUMEX FILE SPACE &LLOCATICN AND CONTROL POLICY

The following surmarizes the orecedures to be followed
witinin the SUMEX project for allocating on~line disk file storage
te system and user directories as well as for enforcing these
allccaticons, Uop=dates to thess poiicies will be maintained on
<DOC>FILE=~SPACE,PULICIES,

gy

m

Racl DISK CaPaACITY SUSCIVISION

Thne SUMEX file system hardware currently consists of 4 DEC
RP=0% digk drivesy ecach holding 20,300 oages (1 page = 512 3b6~bit
words) of storage, Of this total of 81,200 pagess, 31:200 are
alloecated to cover TENEX system=related functions, AIM (Artificial
Intelligence in Medicine) management ang SUMEX staff, anmd a file
system reserve as follows, 5,000 cages are allocated for
operating monitar functions including swapping storages nresident
ang swaprpable monjtors, system crash dump area, and monijitor
pootstrap images, 10,000 pages are allocated for supporting
monitor directories such as subsystems, libraries, documentation,
hrulletins, accounting, operations, and system proaram source
files, An additional 10,000 pages are allcoccated to directories
for AIM management and SUMEX staff., Finally 6,200 pages are held
in reserve for the overall file system to accommodate temoorary
directory overflows,

This leaves 50,000 pages for user girectories; subdivided
into 25,000 pages for SUMEX=3UMC user projects and 25,000 paqges
for SUMEX=AIM user projJects, SUMEX=3UMT is the half of the SUMEX
project allocated to user projects from within the Stanford
University Medical Center and SUMEX=AIM the half allocated to
projects from around the country and elsewhere at Stanford,

USER PROJECT ALLOCATICNS

Mithin the SUMEX=3UMC ang SUMEX~=AIM moieties respectivelv,
file svace wil]l bLe allocated to user projects consistent with
estahlished policy guidslines, As new projects are authgrized,
their file storaqge needs will be estimated and regotiated with the
Principal Investigator of the new project., Based on these
decisionss, the new project will be allocated a portion of the SUMC
or the AIM ftile capacity as approorfate, As such new projects are
added; revisions to the other user prolect allocations may be
necessary or the need for hardware augmentation established,

After an allocation of file space has b2en made to the
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user project Principal Investigator, he mav subdivide his sopace
between irdividual user directories authorjzed by him in any way
ne sses fit. System asccounting and file majntenance proarams will
2ssist each of tne-Principal Investigators in keeping track of the
¢£ila space utiltization within his orcject.,

Requests for changes in file space allocation from
projects already using the system are made directly to the SUMEX
Principal Investigator for SUMC porojects arnd to the Executive
Comnittee through the SUMEYX Prinmcical Investigator for AIM
crojectis,

Al commynications regarding user airectories and file
space allocations should be routed by SNDMSG or telephone to Ms,
K. Carpenter (415=497=5141 or Username = CARPENTER),

FILE SPACE ALLNOCATION ENMFORCEMENT

UUsers and projects are free to use file space as they wish
within their allocations, As a directory exceeds its allocation,
the system will inform anvyone logged in to that directory of the
arount the directory is over allocation, This rmotification stands
as a warning that the user should delete obsolete files and use
the archive system as appropriate to bring his directory within
allocation, Any directory over allocation is subject to auto=
purge clean=up by the system without further notice, should this
be necessary to ensyre continued system operation, Tools are
currently avajilable (e,0,, DSKSTAT, DIRECTORY, DELETE, DELVER,
EXPUNGE, ARCHIVE, INTERRQOGATE, etc,) to maintain directories
witnin allocations, These will be extended as approprtate to
assist in directory managemrent,

At present files are nmot automatically expunrged uyoon
deletion and remain onr the system in a deleted state (sea pp 48=5S{
anc 59=61 of the TENEX EXEC Manually even when a job 1s logged
cut, This facilitates retrieving files which have been
erroneously deleted but reguires an explicit EXPUNGE to pe
exaguted to complately eradicate a file, If a system purge does
not necessitate {1t sooner, all cdeleted files will be exounged once
a woek orior to tie full system dump, A message announcing the
ug=coming svstem expunge will be 1ss3ued in advance of the dump put
no subpseaquent indication will be soent of the names of the deleted
files which were expynged, This policy is based on the premise
tnat files marked as deleted or as temporary (3T or 135) are
intenged to be discarded after a bhrief interval of retention for
security,

knen the file system=resarve (6,200 paaes) begins to ©e
corsumed by the aqaareuate of directories over allocatinn,
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dectfsions will be made as avorppriate to purge the file system
such that all directories are brought within allocation, If¥
possiole, all users will be motified when a purqge is imminent with
an estimated time and date, Users wno are over allocation must
clean=up their directories immediately or the system will clean
then up at the time of the purge, The purge may occur at any Lime
after the nctification {if necessary, hefore the estimated time)
to permit contimued system operation,

4t the time of a purge, pravicusly deleted files will be
gxpunaed system~wide, In addition, for gir2ctarias waich remain
over allocation, active files will be archived, deleted, and
exnunged according to a "longest time since last used" algorithm
until each directory is brought within jts allocated space, FEach
affected user will be notified by SNDMSG of the files archived
during the ourge, We will consider providing additional
alagorithms for the system selecticon of files to be removed, FEach
User may opt for the algorithm withirn those available which is
most convenient to his style,

In addition. when the aggregate file space in use
encroaches bevond half of the reserve space, restrictions will be
placed on moving files into directories over allacation, In
particular, it will not be possible to de-archive files, copy tane
files, or transfer files over the ARPANET (FTP) into such a ‘
directory until it {s brouaght under allocation so as to
accommodate the additional file.
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ARTIFICIAL INTELLIGENCE IN MEDICINE (AIM)
Wopkshoo Management

The 414 workshops are desiagnaed to oromote better insight into and
Widar uncderstanding o0f existing and potential contributions of artificial
intelligence (%) research to biomedical rasesarch and the improvement of health,
These workshops,oart of the overall 4IM activity, are based at Rutgers
University,Computer~in=8iomedicine Resource, They are intended to help
develop and oroamulgate the aporeciation and use of Al techniques to their
full potential in biomedicine

As an augmentation of the SUMEX=AIM activitys, the AlM=Workshops are
logically admimistered within the framework of the SUMEX=AIM resouprce manasge=
ment olan,

POLICY-MAXKING ARD ADVISORY FUNCTIONS FOR AIM WQRKSHOPS

Group Composiftion Function

- o= w LR Y LN LY N XX ]

AIM Executive Comm SUMEX P,1,; BRB Represlve Estahlish and coordinate advi=-
' Rutgers P,I,; Action agent Allocate AIM wWorkshop
on A]M Workshop matters resources, Coordinate work=

shop activities with SUMEX~AIM
specify policies for AIM wWork-
shops, Evaluate effectiveness
of each workshoeo in meeting oh=
lectives,

AIM Advisory Group SRAG Repres've,Chairperson Recommend policies for the AIM
BRB Repres've,Executive Workshops==nature and scope
selected others Recommend presenters,partici=

pants for e2ach session,

BR8 Shared Resaurce Nationa) membership selected Adyise BRB on policies

Advisory Group to covar technology and and actians to meet the
(SRAG] scienc: of all BRB Shared needs of biomedical research
Resour.es, BRB Reorestve, through sharing of research

Executive Secretary. resources.,



